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Abstract  
This report highlights the results of consultation meetings and field visits organized by the 
Department of Crop Production and the CGIAR Research Program on Climate Change, 
Agriculture and Food Security in Southeast Asia in association with the three offices of the 
Department of Agriculture and Rural Development in the South Central Coast provinces of Binh 
Thuan, Ninh Thuan, and Khanh Hoa, in combination with consultation with the provinces in the 
conference: “Summing up crops production in the Winter-Spring season in 2018-2019, 
implementing the Summer-Autumn season, Main rice season in 2019 for the South Central Coast 
and the Central Highlands” held by the Ministry of Agriculture and Rural Development in Tam 
Ky City, Quang Nam Province on 12 April 2019. 
The meetings underlined the progress made by the provinces on climate change adaptation and 
mitigation, options for risk reductions in agricultural production, and conversion of crop 
structure as results of implementing the guidelines of the provinces and the Sector, especially, 
solutions for reservation and efficient and economic use of water under the context of climate 
change.  
This assessment report also reviews some issues related to the agricultural transformation of 
the region in adapting to risks caused by climate change. They are based on comparative 
advantages in terms of geographical location and market of key agricultural products.  
This report also points out shortcomings in using land and unreasonable points in managing 
and using important natural resources, especially water, and provides recommendations for the 
agricultural transformation and inter-regional connection with the Central Highlands and the 
Southeast. The team also introduces climate-related risks maps and adaptation plans (CS MAP) 
which is applied in the five provinces in the Mekong Delta Region, and hopes this solution’s 
expansion shall be supported by the Ministry of Agriculture and Rural Development and the 
provinces.  
Keywords: Climate change, water resources, adaptation plan, crops system, South Central  
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Rationale 
Three years since the 2016 El Niño–Southern Oscillation (ENSO) hit Vietnam, the CGIAR 
Research Program on Climate Change, Agriculture and Food Security in Southeast Asia 
(CCAFS SEA) and the Department of Crop Production (DCP) have collaborated in developing 
climate-related risk maps and adaptation plans (CS MAP) for the Mekong River Delta (MRD). 
Until July 2017, the maps were completed for the flood, drought, and salinity intrusion risks, 
for the rice rotation structure, and for the cropping schedule for risk adaptation of the 13 
provinces and the entire MRD.   
To assess the capacity of applying the CS MAP, DCP and CCAFS SEA held 2 surveys in the 
provinces of MRD on 13-18 July and 11-15 December 2018. These surveys identified common 
risks related to climate in the region, the results of agricultural restructure, and the inefficient 
rice land transformation. The recommendations on adjusting the cropping schedule using 
short-term, drought-resistant, and salinity intrusion-resistant plants or adaptation plans 
including changes to cropping system and adjustment of planting and/or sowing dates, 
applicable techniques in converting rice into fruit trees, upland crops, catch-crops, 
development of shrimp-rice system, shrimp-forest system, rice-fish system are efficient 
solutions for climate change adaptation.  
The adaptation plans also show the necessity of transforming the rice land from three to two 
seasons in combination with, for example, shrimp or fish, or completely transforming into 
other crops. However, the alternative cropping system has not been clearly defined in the 
regions recommended to reduce the rice land that farmers transform spontaneously.  
In 2017, CCAFS SEA and DCP cooperated with many research institutes and international and 
domestic experts to assess damages and recommend short-term as well as long-term adaptation 
options for the agricultural production system of the region1. 
In accordance with the practical results of the above surveys, DCP recommends CCAFS SEA 
to continue surveying the South Central Coast region where many restrictions to agriculture 
production exist such as flood, drought, salinity intrusion, and low fertility of soil. The 
Department also hopes that the survey team shall recommend solutions for sustainable 
agricultural development and climate change adaptation options for the region.  
  
II. Purposes and Methods  
2.1. Survey purposes  
With the assistance of CCAFS, the expert team supported DCP in defining the efficiency of 
rice land transformation in the 3 southern provinces of the South Central Coast region, 
identifying shortcomings, and recommending transformation options suitable to scenarios of 
sea level rise and salinity intrusion as well as extreme weather events (e.g. drought, flood). The 
 
1 Assessment of potential CSA options for future agriculture production in the South Central 
Coast region of Vietnam. CCAFS (2017). 
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business trip also learned about the capacity of applying the method of developing climate-
related risk maps and adaptation plans  (CS MAP) for the agricultural production in the South 
Central Coast region.  
The surveys took place on 8-12 April 2019 in Binh Thuan, Ninh Thuan, and Khanh Hoa 
provinces. (Participation of the team and the agenda are specified under Appendices 12 and 
13).  
2.2. Methods  
The survey team applied common survey and assessment methods including collecting primary 
data by working with relevant management agencies (Department of Agriculture and Rural 
Development [DARD], branches of Crop Production and Plant Protection, conducting field 
surveys and interviews with cultivators, farmers, enterprises; collecting secondary data 
including planning documents, plans, and projects of agricultural restructure of the provinces 
and relevant reports. In addition, the survey team also used expert consultations to summarize 
the report and recommend solutions and policies.   
III. Survey Results  
3.1. Overview of the South Central Coast 
3.1.1 Natural condition 
South Central Coast included 8 provinces and cities: Da Nang, Quang Nam, Quang Ngai, Binh 
Dinh, Phu Yen, Khanh Hoa, Ninh Thuan, and Binh Thuan. Their total natural area covers 
4,453.8 thousand hectares (13.4 % of the country’s area), with a population of 9.313 million 
people (9.94% of the national population).  This region is bounded by the North Central in the 
North, the Central Highlands in the West, the Lao People’s Democratic Republic in the 
Northwest, and the East Sea in the East. 
South Central Coast has a land-based geographic coordinates from 110 33’18” to 160 12’58” 
Northern latitudes; and from 1070 12’40” to 1090 23’24” East longitude. If Truong Sa 
archipelago is included, the easternmost point of the region (currently under control) is located 
on Tien Nu rock island of this archipelago with the coordinates of 80 51’18 Northern latitude, 
and 1140 39’18” East longitude. Along with the mainland, the South Central Coast has a large 
continental shelf and territorial sea, with many islands and archipelagos, including the Hoang 
Sa Archipelago in Da Nang City and Truong Sa Archipelago in Khanh Hoa Province. 
South Central Coast has economic location advantages with a convenient transportation system 
- road, railway, airway, and seaway. The region is situated near Ho Chi Minh City and the key 
economic triangle of the Southeast. It is also the gate entering the Central Highlands and 
connects Trans-Asia road to international sea transportation systems, which are convenient for 
exchanges between localities in the country as well as other countries in the region and the 
world.  
The Coast has a typical tropical monsoon climate, hot and wet, year-round hot weather, and 
high temperatures with little variation. The annual average temperature is from 25 - 260C, the 
highest being 29 - 310C and the lowest being 21 - 230C. There are two distinct seasons each 
year in the region: dry season from January to August and rainy season from September to 
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December. An important feature is that the rainy and dry seasons of the region occur not at the 
same time compared to other regions and are specific in exploiting climatic advantages for off-
season agricultural production. 
In terms of land resources based on the data from the map at scale 1/250,000 (synthesized and 
built from survey hectare results, supplement the land map at scale 1/100,000 of the provinces), 
the South Central Coast area of 4,453.8 thousand ha includes 12 groups with 43 soil types, 
with Ferralsols having the largest area with 2.66 million ha. Fluvisols has 413.5 thousand ha; 
Acrisols, 377.4 thousand ha; and sand soil, 223.9 thousand ha. The fertility of the soil in the 
South Central Coast is very poor. The area of medium and low fertility soil is 3,411,126 ha, 
accounting for 76.87% of the total natural areas concentrated in the provinces of Quang Nam, 
Binh Thuan, Ninh Thuan, and Binh Dinh.  
The two main river systems in the region are Vu Gia-Thu Bon with a basin of 10,350 km2 and 
Da Rang River with a basin of 13,900 km². There are also other rivers such as Cu De River 
(Da Nang), Tam Ky and Truong Giang rivers (Quang Nam), Ve, Tra Bong and Tra Khuc rivers 
(Quang Ngai), Con, Mang, Ca, An Lao and Ha Thanh rivers (Binh Dinh), Cai and Da Nong 
rivers (Phu Yen), Cai river-Nha Trang (Khanh Hoa), Pha and Dinh rivers (Ninh Thuan), Phan, 
Luy, Ca Ty, Muong Man, and La Nga rivers (Binh Thuan).  
The region's rivers are characterized by short, steep, fast-rising, fast-falling floods, high 
fluctuations of the water levels, fast-flowing water in the rainy season, and less water during 
dry season. This is the region with the lowest river density in the country. 
South Central Coast has shallow aquifers (usually less than 50m. The static water level is less 
than 5m), but it is difficult to exploit because it is stored in river valley plains with a narrow 
distribution. The thickness of the aquifer is not large, the water reserve is not much, and salinity 
intrusion in depth is especially quite complex. In addition, in sandy coastal strips, the aquifers 
are deep below the sand, so the exploitation must use high technical measures and requires a 
large budget.  
This is the reason for the 2015 severe drought in Ninh Thuan province where 6,100 ha of rice 
land was without water to produce while more than 2,000 ha suffered from drought. On the 
other hand, Khanh Hoa Province with 571 ha of agricultural land stopped production, 600 ha 
of crops underwent restructuring due to insufficient irrigation water, and nearly 3,000 ha of 
crops lacked water. The main reason is that the water storage capacity of irrigation reservoirs 
is very low compared to that in Ninh Thuan which reaches an average of 19%. Binh Thuan 
averages 33% while Khanh Hoa records 41% on average. 
3.1.2 Socio-economic  
Compared to the whole country (and 7 ecological regions), maize production accounted for 
7.2%, cassava 19.6% (3rd), sugarcane 17.7% (4th), coconut 10.3% (2nd), cashew 8.5%, cows 
22.4% (1st), goats and sheep 13.1% (3rd), and aquatic production 14.8% (2nd). Fisheries 
accounted for 29.2% (1st in 7 regions). 
The region's agriculture has shifted in a positive direction in reducing the proportion of 
cultivation from 65.5% in 2005 to 60.2% in 2017, increasing the proportion of livestock from 
30.6% in 2005 to 35.3% in 2017, and boosting the agricultural service sector from 3.9% in 
2005 to 4.5% in 2017 (Statistical Yearbook, DARD of provinces and cities). In the structure 
of agricultural production value, 6 provinces achieved above 30% in livestock production 
4 
 
except for Ninh Thuan and Binh Thuan, while the highest is Binh Dinh with 54.6%. Da Nang 
registered 52.6% while Binh Thuan recorded a low 17.3%. The fishery industry has shifted in 
the direction of reducing the fishing structure and increasing the farming rate. 
From 2005 to 2016, agricultural land area increased by 671.7 thousand ha, from 2,993.6 
thousand ha in 2005 to 3,665.3 thousand ha in 2016 (22.4% increase), an average increase of 
61.1 thousand ha per year. During this period, agricultural land increased by 285 thousand ha, 
from 932.69 thousand ha to 1,217.6 thousand ha (average of 26 thousand ha/year).  At the same 
time, the rice area increased by 1.06 thousand ha, while the land for perennial crops increased 
to 261.2 thousand ha, mainly for fruit trees.  
In terms of production from 2005-2017, the areas for crops such as rice, cassava, vegetables, 
fruit trees, and rubber increased rapidly. Rice increased by 16.8%, cassava by 62.6%, 
vegetables by 35.5%, fruit trees by 61.3%, and rubber by 3.45%. Meanwhile, the area for 
coconut and cashew decreased by 19% and 48.4%, respectively. Sugarcane (52-57 thousand 
ha) and maize (75-76 thousand ha) are rather stable crops.   
Fruit trees are being strongly transformed and are concentrated mainly in Quang Nam, Khanh 
Hoa, and Binh Thuan with 76.7% of them grown in the whole region. Grapes and dragon fruits 
are widely planted in the area, with 28 thousand ha (Binh Thuan 27.8 thousand ha) devoted to 
dragon fruit. On the other hand, an area with 541.2 thousand tons of production has a strong 
transition to red dragon fruit. The grape area in 2017 reached 1,299 ha, mainly in Ninh Thuan. 
In terms of industrial crops, the coffee area in 2017 is not large with only about 3.5 thousand 
ha and concentrated mainly in Binh Thuan. The cashew area has sharply decreased over time 
from 61.4 thousand ha in 2005 to 31.7 thousand ha in 2017 (a decrease of 29.7 ha or 48.4%) 
due to low productivity (3-6 quintals/ha). This was because most of the area is planted with 
seed crops. Besides, cashew prices plummeted, was unstable, and difficult to compete against 
other crops. These are the underlying causes why the cashew area was lower than planned. The 
main cashew growing provinces are Binh Dinh, Khanh Hoa, and Binh Thuan, accounting for 
over 81% of the area and 91% of the whole region's output. 
3.1.3. Effects of climate change to agricultural production in the region  
According to the climate change scenario (Ministry of Natural Resources and Environment, 
2016) from 1990 to the present, the annual average temperature of the region has increased by 
0.30C, the annual average rainfall has increased by 150-250 mm/year, and the sea level upped 
by 3.88 mm/year. 
Due to climate change, the whole region in 2017 had 40,625 ha of flooded land. Khanh Hoa 
was the most flooded with 26,108 ha, along with Quang Ngai (6,270 ha) and Quang Nam 
(3,788 ha). The area of farmland flooded were mainly on agricultural land, of which annual 
crop land (especially on rice) accounts for about 60%. Perennial crops are often grown in high 
terrain areas with lesser flooding. 
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Table 1. Area of drought months in the South Central region in 2017 
Unit: 1.000ha 
Province, 
City 
Months of drought (Month) 
Total 
≤1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 >8 
Da Nang 
city 
    3,44 39,55 63,05 19,37 3,08 128,5 
Quang 
Nam 
4,66 360,5 298,3 126,7 62,28 62,54 76,86 65,05 0,58 1.057,5 
Quang 
Ngai 
2,23 174,8 114,9 51,9 51,09 109,03 11,3   515,2 
Binh Đinh   0,4 15,68 21,62 28,87 101,67 429,73 9,16 607,1 
Phu Yen        319,57 182,8 502,3 
Khanh Hoa      25,35 125,82 341,65 20,96 513,8 
Ninh 
Thuan 
    1,99 53,53 88,39 191,62  335,5 
Binh Thuan   73,9 116,48 137,07 257,36 163,28 46,30  794,4 
Total 6,89 535,3 487,5 310,76 277,48 576,23 630,38 1.413,3 216,55 4.453,8 
Source: Vietnam Institute of Meteorology, Hydrology and Climate Change, MONRE, 2018. Quoted from the 
National Institute of Agricultural Planning and Projection (2018) in the "Report on reviewing and adjusting the 
planning of agriculture and rural areas in the South Central region till 2025 and vision to 2030 in the context of 
climate change" 
Drought is a phenomenon that occurs frequently. From 1990 to 2010, 5 years of severe drought 
occurred (1993, 1998, 2002, 2005, 2010). In 2017, drought affected 1.16 million ha (Binh 
Thuan 315,000 ha, Binh Dinh 194,000 ha, Ninh Thuan 175,000 ha) or 31.9% of agricultural 
land in the region. However, considering the ratio of arid land to total natural land area, 52.2% 
of Ninh Thuan suffered up to drought level. There are 423 thousand ha that suffered from 
severe drought (5-7 months) while 694,000 ha experienced medium drought (3-5 months). 
Therefore, to adapt to drought and water shortage, the local authorities converted their crop 
structure strongly, especially from annual land that is not actively irrigated to other types of 
agricultural land. Table 1 shows drought distribution across provinces. This is an important 
data for efficient crop arrangement and irrigation management.  
To minimize the impact of drought, the provinces built around 2.200 irrigation works, 
including 429 reservoirs, 1,243 spillways, and 528 pumping stations to ensure irrigation for 
about 101,780 ha of agriculture production land, of which 70% of the designed irrigation area 
is mainly for rice. Some important irrigation works are Cam Ranh Thuong Lake, Suoi Dau 
Lake, Am Chua Lake, Da Ban Lake, Dong Cam Irrigation system, Song Hinh Hydropower 
Lake, Quang Hien Lake, Nui Mot Lake, Thach Nham system, and Phu Ninh Lake. 
Currently, the total water demand for industries in the South Central provinces is about 10 
billion m3, of which the demand for agriculture is the largest at 52%. However, the amount of 
intrinsic water is always deficient during dry season months. The Vu Gia-Thu Bon River Basin 
specifically is short of 180.2 million m3 compared to demand (in April, May, July, and August); 
the Tra Bong, Tra Khuc, Ve river basins are short of 138 million m3 (March to August). 
Shortages are also noted in Kone-Ha and Thanh-La Tinh river basins (254 million m3); Ba 
river basin, 39.4 million m3 (April-July); and Khanh Hoa river basin, 13.4,106 m3. In the Ninh 
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Thuan-Binh Thuan river basins, the amount of water shortage is 134.8 million m3 and 152 
million m3 in December to June of the following year, respectively. However, the region is 
also receiving a considerable amount of water from hydropower reservoirs in the Central 
Highlands such as An Khe-Kanak Lake, Don Duong Lake, Dai Ninh Lake, and Ham Thuan-
Da Mi Lake, but not much. 
In terms of production relations, the cooperative is the main production organization model 
with about 820 members. Binh Dinh has the largest with 1,500 members. However, only 10% 
of the cooperatives are associated with enterprises mainly operating in servicing supplies, but 
not in helping farmers sell their agricultural products. Farmers instead sell their products 
through traders. An evaluation of the provinces showed that the whole region has only 36.1% 
of agricultural cooperatives operating from good or above.  
There is also a form of association in the region where farmers gather to exchange production 
experiences and create synchronous commodity products by popular industries such as the 
association for planting flowers and ornamentals in Binh Dinh and for producing dragon fruit 
(Binh Thuan), grapes (Ninh Thuan), and livestock in Dien Loc (Khanh Hoa). The advantage 
of the association is that the profit is high due to stable consumption, thereby avoiding price 
squeeze from traders. 
Production of farm-scale and "large fields" are being prioritized for development. There are 
1,174 farms in the region, including 535 cultivation farms (45.6%), 547 livestock farms 
(46.6%), 22 forestry farms (1.9%), and 54 aquaculture farms (4.6%). In terms of scale, farms 
from 1-2 ha account for 62%, 2-5 ha (27%), 5-10 ha (8%,) 10 -30 ha (2%), and over 30 ha 
(1%). 
As of July 2016, the whole region has 318 large fields, of which Binh Dinh has the most with 
202 fields (63.5%), Quang Nam 45 (14.2%), and Quang Ngai 38 (11.9%). Large fields are 
mainly rice (284 accounting for 89.3%), 4 maize fields, 9 sugarcane fields, and 1 vegetable 
field. In terms of scale, the area of large fields with rice averages 87.6 ha, maize 171 ha, 
sugarcane 154 ha, and vegetables of all kinds 77 ha.  
Despite launching for many years, the total area of the large field vis-a-vis the total cultivated 
area of the whole region is still small, accounting for only 4.04% for rice, maize 0.93%, and 
sugarcane 2.67%. However, initially, there was an effective land accumulation. There are 
98,980 households involved reaching an average of 311 households/field. Therefore, 4 
provinces have cultivated areas under the large field model. Signed off-take contracts before 
production reached 100%, namely, Quang Nam, Phu Yen, Khanh Hoa. and Binh Thuan, with 
Ninh Thuan (14.92%) the lowest province. 
3.2. Results of survey in some South Central provinces  
Due to limited time, the team surveyed 3 provinces, namely, Khanh Hoa, Ninh Thuan. and Binh 
Thuan. Concurrently, water is the first limitation of the region where the survey mainly focused. 
After the survey, the team summarized its findings and recommended solutions for the 
sustainable agricultural development of the region at the conference: “Summing up crops 
production in the Winter-Spring season in 2018-2019, implementing the Summer-Autumn 
season, Main rice season in 2019 for the South Central Coast and the Central Highlands” 
organized by the Ministry of Agriculture and Rural Development (MARD) in Tam Ky City, 
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Quang Nam province on 12 April 2019. Below are the actual situation of crop production, 
findings, and recommendations for climate change adaptation in the surveyed provinces.  
3.2.1. Khanh Hoa 
 
Results of crop production and plant transformation in 2018 
 
Table 2. Actual situation of some annual crops in Khanh Hoa Province in 2018 
 Crops  Area, hectares Yield, tons 
1 Rice   
 Winter-Spring 19,980 119,205 
 Summer-Autumn 18,575 106,133 
 Main season 8,878 27,937 
2 Corn 1,703 39,507 
3 Cassava  3,116 78,381 
4 Sweet potato  89.7 772 
5 Sugarcane  10,668 866,344 
6 Peanut  239 744 
7 Vegetables  1,990 74,196 
8 Beans  301.2 2,029 
Source: Khanh Hoa Department of Agriculture and Rural Development, 2019 
 
In 2018, the rice area of the province is 20,240 ha; corn area 1,740 ha; sugarcane area 18,625 
ha; cassava area 4,869.5 ha; and vegetables and beans nearly 2,300 ha. Khanh Hoa is a province 
with a rather large area of fruit trees, and it tends to increase quickly. The mango area is 7,686 
ha, of which 6,639.12 ha yield 40,226 tons, the 734-ha durian area yields 2,750 tons, and the 
887.97 pomelo area produces 1,281 tons. Table 3 shows the very large areas of mango, banana, 
pomelo, and durian newly planted in 2018. This is the trend of crop transformation in the 
province. In addition, cultivation in the large field model is also applied. However, medium 
areas are devoted for sugarcane and mango, while the area for other crops is much smaller than 
expected, especially rice (Table 4).  
 
Table 3. Actual situation of some perennial trees in Khanh Hoa Province in 2018  
  
Crops  
Area, hectares  
Yield, tons 
Total area  Newly planted 
1 Mango 7,686.42 479.3 40,226.1 
2 Banana 4,211.27 455.2 31,773.8 
3 Pineapple  347.2 7.8 990.22 
4 Durian 734 206 2,750.38 
5 Jack fruit  522.65 8.7 2,835.55 
6 Pomelo  887.97 395.5 1,281.03 
7 Coconut  1,906.32 73.6 7,618.61 
8 Cashew  4,760.38 35.3 4,208.27 
9 Black pepper  73.7 0 92.06 
10 Rubber 428 0 6.6 
11 Coffee 700.2 0 981.71 
Source: Khanh Hoa Department of Agriculture and Rural Development, 2019 
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Table 4. Area of large field for crops in 2018 
No. Crops  Area (hectares) 
1 Rice 80 
2 Sugarcane 231 
3 Vegetables  14 
4 Garlic  80 
5 Mulberry  15 
6 Mango 260 
Source: Khanh Hoa Department of Agriculture and Rural Development, 2019 
 
In implementing the directions of the People’s Committee of Khanh Hoa Province, DARD 
reviewed the implementation of the crops transformation project in the period 2016-2020 
approved by the Provincial People’s Committee under Decision No. 2690/QD-UBND dated 
9/September 2016.  
In accordance with the project in 2018, Khanh Hoa Province managed to transform 2,002 ha, 
including 866 ha of inefficient rice land without active water source into other annual crops 
and transformed 1,136 ha of annual crops and inefficient perennial trees into fruit trees. The 
plan for rice land transformation in 2019 is 1,059 ha. The objects of transformation are corn, 
peanut, vegetables, and grass as breeding food.   
The internal transformation of rice for the agricultural restructure is still slow in terms of the 
quantity of planted varieties (more than 180 kg of seeds/ha remain) and groups of rice varieties, 
especially some rice varieties used for production for a long time (ML202, ML48, TH6, ML49, 
etc.). These are core varieties with potential risks due to falling and damages caused by brown 
planthopper. The addition of new high quality and productivity rice varieties such as OM4900, 
OM6976, BDR27, and An Sinh 1399 (ANS1) have been carried out but in small scale.  
The rice land transformation takes place strongly on rich soil and hilly land where 
sugarcanes are planted, reaching 809 ha in 2018 and expected to reach 1,637 ha in 2019. 
The objects of transformation include mango, durian, jujube, banana, pomelo, coconut, 
and custard-apple. The transformation efficiency is ranked accordingly as follows: mango 
> pomelo > jujube > durian > sugarcane > cassava.  
The transformation is also carried out methodically and patiently based on economic 
efficiency and market assessments so that cultivators can make their own decisions. 
Annual crops based on revenue are ranked accordingly as follows:  garlic  > chili > peanut 
> corn > rice, while the rank of profit is garlic > chili > rice > corn > peanut. For fruit trees 
in relation with other crops and in terms of revenue: Australian mango > green pomelo > 
jujube > durian > sugarcane > cassava, while the rank in terms of profit is green pomelo > 
Australian mango > durian > jujube > sugarcane > cassava (Tables 5 and 6).  
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Table 5. Comparing economic efficiency of rice and some other annual crops 
Item Unit Rice  
Interracial 
corn  
Chili  Garlic  Peanut  
A. Total expenses  
1,000 VND/ 
hectare 
17,360 22,000 166,400 150,700 40,000 
B. Products  quintal/hectare 60 60 13.8 100 30 
C. Revenue  
1,000 VND/ 
hectare 
34,200 36,000 276,000 300,000 51,000 
D. Profit (C-A) 
1,000 VND/ 
hectare 
16,840 14,000 109,600 149,300 11,000 
Rate of return (D/A*100) %  97% 64% 66% 99% 28% 
Notes: * Garlic: Total expenses are average expenses of 10 years   
Source: Khanh Hoa Department of Agriculture and Rural Development, 2019 
 
Table 6. Comparing economic efficiency of annual crops and fruit-trees 
Item Unit Sugarcane Cassava Green pomelo  
Australian 
mango 
Apple Durian  
A. Total 
expenses  
1,000 
VND 
28,000 14,700 58,50 109,400 148,600 45,100 
B. Products  quintal  500 200 80 70 500 80 
C. Revenue  
1,000 
VND 
44,000 30,000 320,000 350,000 250,000 240,000 
D. Profit (C-A) 
1,000 
VND 
16,000 15,300 261,500 240,600 101,400 194,900 
Rate of return 
(D/A*100) 
% 57% 104% 447% 220% 68% 432% 
Source: Khanh Hoa Department of Agriculture and Rural Development, 201 
 
Managing water and using water in crop production in Khanh Hoa Province  
 
Up until 2015, Khanh Hoa Province constructed 211 water supply facilities including 30 
main reservoirs, 119 weirs, and 62 pump stations (Figure 1), assuring irrigation for 18,021 ha 
accounting for 49.4% of the designed capacity and providing water for aquaculture, daily 
activities, industrial production, and other activities. In comparison with the area of 
agricultural production, the irrigation works only satisfied 18.7% of the area.  
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Figure 1. Irrigation system of Khanh Hoa Province 
(Source: Institute of Water Resources Planning) 
 
With regards to the water demand of the industries, the current period needs about 1.22 
billion m3/year, 1.31 billion m3/year by 2025 (taking climate change into account), and 1.415 
billion m3/year by 2035 (again taking climate change into account) where industrial demands 
for water will either increase or decrease: 
i. The water demand for irrigation tends to decrease from 583 million m3 at present to 
560 million m3 by 2035 because of the reducing area of crops. The water demand for 
aquaculture also decreases from 107 million m3 at present to 66 million m3 by 2035 
because of tourism development in the province and dramatic reduction of 
aquaculture area. On the other hand, water demand for animal husbandry shall 
increase from 7 million m3 at present to 14 million m3 by 2035.  
ii. The water demand for daily activities, tourism, and industrial production shall 
increase from the present 80 million m3 to 277 million m3 due to rising population, 
increasing number of tourists in Khanh Hoa Province, and expansion of the Van 
Phong Economic Zone and other industrial parks in the province.  
According to the results of calculating water balance for the entire province, although there is 
an excess of 2.38 billion m3 of water for the whole year, it is seriously insufficient in months 
of dry season (January-August) with about 650 million m3 of water. By 2035 due to climate 
change conditions, the residual amount of water during rainy season increases to 2.43 billion 
m3, while insufficient amount of water in the dry season increases to 806 million m3.  
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With regards to space allocation due to separated hilly and mountainous terrain, Khanh Hoa 
province is divided into 5 water supply zones: Van Ninh zone, Cai River Zone in Ninh Hoa, 
Cai River Zone in Nha Trang, Cam Lam-Cam Ranh Zone, and To Hap Zone (Figure 2).  
 
 
Figure 2. Map of water allocation in Khanh Hoa province 
Source: Water resources development planning of Khanh Hoa province in the period 2015-2025 and 
orientation by 2035, Department of Agriculture and Rural Development, Khanh Hoa province, 2017 
With regards to water for agriculture, Van Ninh Zone has 6 reservoirs and 5 weirs providing 
water for 3,815 ha. The Cai River Zone in Ninh Hoa has 17 reservoirs and 6 weirs providing 
water for 17,559 ha. The Cai River Zone in Nha Trang has 17 reservoirs, 13 weirs, and 27 
pump stations providing water for 11,603 ha. Cam Lam-Cam Ranh Zone has 8 reservoirs and 
2 weirs providing water for 8,394 ha. To Hap zone has 12 reservoirs, 7 weirs and 2 pump 
stations providing water for 1,270 ha.   
Drought and salinity intrusion occur regularly and tend to increase in frequency in recent 
years. In 2004, because of ENSO, droughts occur over 3,333 ha, which is higher than the 
winter-spring season in 2015-2016 with 1,963 ha without production. The salinity intrusion 
into Cai River in Nha Trang is 8 km higher than the area of salinity intrusion in 2014 and 
2015, reaching Vinh Phuong Dike that affects Vo Canh water plant and Vinh Phuong 
irrigation station; therefore, in 2015, Khanh Hoa Province reinforced the salinity prevention 
dike of Cai River.  
To reduce water demand, methods of economic irrigation were tested and applied in the 
province. In Cam Lam District, automatic dropping irrigation combined with fertilizer is 
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being implemented in a 4,000-ha area of high-quality mango. In Khanh Son and Khanh Vinh 
districts, spraying irrigation by using fixed spray sprinklers or dropping irrigation, spraying 
the roots of coffee, black pepper, fruit trees, and grass planted on sloping land are in the 
process of development. In Ninh Hoa Town, Dien Khanh, and Khanh Vinh districts, although 
pump stations and canal systems are designed to irrigate sugarcane zones, it is impossible to 
irrigate by self-flowing ditches in accordance with the initial design of the projects due to 
large scale sugarcane zones on sloping hills. 
Movable irrigating machines costing 12 million to 20 million VND/hectare are being 
deployed in these zones. According to the agricultural restructure project, it is expected that 
about 3,000 ha of sugarcane shall be irrigated economically with this type of spray sprinklers. 
In Ninh Hai ward, Ninh Phuoc commune, Ninh Hoa town, most garlic land is irrigated by 
small spray sprinklers mainly using underground water. In accordance with the agricultural 
restructure project, Khanh Hoa province will develop about 1,000 ha specializing in 
vegetables and crops by applying economical irrigation in the form of low-pressure and fine 
spraying.   
As assessed by the DARD of the province in “Adjusting, supplementing the planning of 
irrigation development in Khanh Hoa province up to 2015” as approved in 2008,  up to 2015 
after 8 years of implementation, the number of newly constructed works only reaches 4 out 
of 43 reservoirs and back canals of hydropower plants. Two of such 4 works are inefficient in 
irrigation due to unavailability of branch and interior field canals. For upgrading works, the 
remaining 60% reservoirs require investment and repair. At present, only weirs and small 
pump stations are repaired in accordance with the plan.  
The main reason for failing to reach the targets of the plan is that resources for new 
construction and repair of large reservoirs mainly come from State budget and foreign loans. 
The local budget is only enough for repairing and constructing weirs and small pump stations 
in Group C. In fact, the investment fund is usually less than VND 15 billion. The solutions 
for mobilizing funds such as BT, BOT, PPP, and others have not been attractive to investors.  
In accordance with the assessment in 2017, about 60 irrigation works are damaged and 
downgraded, key works and reservoir foundation are filled, and collapsed canals fail to ensure 
water supply and unsafe to repair. However, the local budget used for implementing the irrigation 
planning in the period 2016-2035 pursuant to the decision of the province in 2017 is only VND 
20,504 billion. Therefore, it is essential to increase funds from other sources to deal with these 
requirements.   
In addition to the demand for water from the irrigation system in some zones, the issue of water 
drainage is also important especially in transforming rice to upland crops. In the Cai River 
Basin in Nha Trang, the Son Dien Phu draining canal drains water for 2,500 ha in Dien Khanh 
District and Binh Hoa Lac draining canal in order to drain water for 1,138 ha, as is also in Dien 
Khanh District. In the Cai River Basin in Ninh Hoa, Tan Lam River, Da Han River, N10 canal, 
and Bau Sau are natural rivers draining  soil structure in Ninh Hoa district. In small river basins 
and streams in Van Ninh District, Cam Lam District, and Cam Ranh City, the combined 
irrigation canal systems and natural small streams are being used to drain water during rainy 
season. Due to flooding in the last 2 years, only about 200 ha of inefficient rice land were 
transformed into other crops. The remaining area is transformed into other crops in the zones 
surrounding hills and mountains where it is not flooded.  
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General comments about Khanh Hoa Province  
The transformation of crops on rice land and other lands in Khanh Hoa Province is taking 
place, but it is mainly implemented on inefficient rice land (with only 1 season/year and 
without active water for irrigation) and focuses on rich soil and upland because the 
procurement price of sugarcane is low.  
The objects of transformation are drought-resistant crops needing less water than rice so that 
they are suitable during drought caused by climate change. However, the transformation of 
crops and rice exposes many limitations such as the new group of rice varieties being resistant 
to unfavorable weather and pests becoming unpopular. Meanwhile, market risks make corn 
difficult to expand transformation.  
Although the total quantity of water provided for agricultural production of the province is 
enough, water is seriously insufficient due to unequal distribution during dry season. In 
addition, because the terrain is separated by river basins (Figure 2), the construction of big 
canals connected to the reservoir systems in Binh Thuan and Ninh Thuan provinces is not 
feasible in Khanh Hoa province.  
Recommendations on suitable transformation models in climate change 
adaptation for Khanh Hoa province   
Compared to Binh Thuan and Ninh Thuan provinces, the agricultural land area in Khanh Hoa 
province is not large, the terrain is separated, and there is not much additional water from 
basins in the central highlands, Therefore, the province needs to prioritize the development of 
tourism and service in harmony with agricultural development. The recommended solutions 
include:  
i. Strengthen the use of short-term rice varieties with growth time of 90-95 days, use 
confirmed rice varieties or good quality varieties and drought- and pest-resistant 
varieties to shorten harvest season, avoid drought and flood for increased efficiency, 
reduce the quantity of sowing to 100-120 kg/ha for pure rice varieties and to 40-50 
kg/ha for interracial rice varieties.  
ii. Use F1 varieties for vegetables and beans. Use fruit tree varieties with clear origin 
provided by prestigious and certified providers by the State.  
iii. For some areas of winter-spring rice season without active water for irrigation and 
drought in the summer-autumn season, earthworks should be done after harvest when 
the soil is wet. Other annual crops such as short-term corn, green beans, and others 
should be planted. Do not sow rice to avoid drought at the end of the season.  
iv. Water for dry season plays a decisive role in agricultural production. Because the 
terrain is separated by river basins, it is impossible to connect reservoir systems. 
However, in each sub-region of water supply, it is necessary to connect the systems by 
small canals and construct more ponds. Small pools in agricultural households and 
local community can somehow provide water in case of drought.  
v. The design of irrigation system must satisfy many targets including irrigation, 
drainage, flood drainage, salinity prevention, and tourism. 
vi. Expand economic watering and irrigation technology with fertilizer for crops. A part 
of underground water is permitted to be used for producing crops with high economic 
value, especially for transforming fruit trees.  
vii. For inefficient land, including rice and hilly lands, people should be brave to transform 
them into other crops that are adaptable to climate change conditions and big residual 
land in the market. In accordance with actual production situation and the advantages of 
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natural conditions, the working team proposes the prioritization by the province of the 2 
following models:  
a. Model 1: Transform flat, high and flat, and not flooded rice land during rainy 
season into grass lands for big cattle breeding.  
b. Model 2: Transform rich soil and hills from sugarcane into fruit trees with 
high value (mango, green pomelo, coconut, custard-apple, and banana).  
 
3.2.2. Ninh Thuan 
Result of crop production and conversion in 2018 
The total annual cultivated area of the province in 2018 was 81,715 ha, down 6.1% compared 
to 2017 (due to drought, the stopped area was 2,785 ha), of which Winter-Spring season was 
26,193 ha, (up 3.5% as compared to 2017); Summer-Autumn season 32,113 ha (down 7.6%); 
and main rice season 23,409 ha (down 13.1%). According to crops, grain crops has 54,990 ha 
(down 10.6% compared to 2017); cashew 4.421 ha; and fruit trees 5,950 ha.  
Cassava and sugarcane were still the two large-area crops, of which cassava accounted for 
2,899 ha yielding yield of 58.9 thousand tons; and sugarcane area was 3,534 ha yielding 226.2 
thousand tons. However, the maize area decreased by nearly 10%, reaching only 2,867 ha 
because some rice areas are expected to be converted to grow maize. Farmers, however, 
stopped the conversion due to price increase.  
In recent years, grape and jujube trees have become the two main high-income and branded 
fruit trees of the province. Grape tree covers an area of 1,245 ha yielding 8.4 thousand tons, 
while apple tree has an area of 1,020 ha producing 7.9 thousand tons. Vegetables covered 3,096 
hectares, up 4.1% compared to 2017. 
According to the Ninh Thuan’s DARD, the total area converted from rice to upland crop in 
2018 was 3,600 ha (calculated based on cultivation area). The objects of conversion are maize, 
green bean, green asparagus, grass for livestock, grapes, and jujube. 
The intra-sectorial conversion of rice for agricultural restructuring is still slow in terms of the 
amount of seeds for plantation (still over 200 kg of seed/ha). The rice varieties, especially some 
rice varieties that have already been cultivated for a long time (ML202, ML48, TH6, ML49), 
are still the main varieties, which underlines a potential crop failure due to falling and damages 
caused by brown planthoppers. However, compared with Binh Thuan Province, Ninh Thuan 
has initially added new and quality rice varieties such as OM4900, Dai Thom 8, and An Sinh 
1399 (ANS1). 
An actual survey of the mission shows that crop conversion on hilly and sandy soil changed 
strongly as compared to rice land. On hilly land, the model of value fruit trees (durian, 
mangosteen, green pomelo, rambutan, and Hoa Loc mango) and the model for sustainable 
forest land development combining cashew trees with inter-cropped pomelo or custard apple 
have been effective. In coastal sandy soil, the model for growing green asparagus and aloe vera 
affirmed the advantages of Ninh Thuan Province. 
Economical irrigation technology is advised to be applied together with fertilization-combined 
irrigation to high-value conversion crops such as fruit trees (grapes, jujube, Mongthong durian, 
mangosteen, green pomelo, rambutan, and Hoa Loc mango), green asparagus, and even to 
plants for husbandry. 
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In implementing Decision No. 2158/QD-UBND dated 8 November 2017 by Ninh Thuan 
Province People’s Committee for the 2018 planned field production model, 9 of 14 large rice 
fields with planned 986 ha/1,425 have been deployed in the province. Typically it is a rice 
production model in Nhu Binh Agricultural Service Cooperative, Phuoc Thai commune, with a 
scale of 102/211 households; another rice production model in Phuoc Hau Agricultural Service 
and Business Cooperative, Phuoc Hau commune, with a scale of 150 ha/393 households; or a 
rice production model at Truong Tho Agricultural Service Cooperative, Phuoc Hau Commune, 
with a scale of 150 ha/316 households; and another at Van Phuoc Agricultural Service 
Cooperative, Phuoc Thuan Commune, with scale of 164 ha/510 households. 
For other crops, there are maize fields at Phuoc An Agricultural Service Cooperative, Phuoc 
Vinh commune, with a scale of 80 ha/164 households, and a sugarcane seed plant field at Phuoc 
Thang commune, with the small scale of 25.6 ha/100 as planned. 
The plan in building large fields combined with crop restructuring prioritizes the production of 
green asparagus in Tuan Tu General Service Cooperative, An Hai commune, with scale of 20 ha/45 
households, while Vinh Hai grape production, with a scale of 30 ha/200 households will be 
continuously developed in the province. Large rice and sugarcane fields are also continued and 
expanded.  
Like other provinces of the South Central region, drought is the biggest challenge for 
production. Hence, effective water management and irrigation techniques are essential. 
Currently, in Ninh Thuan province, there are 21 reservoirs (Figure 3) with a total capacity of 
194 million m3 to irrigate 16,692 ha of agricultural and fishery land. The largest reservoirs are 
Tan Giang Reservoir (13 million m3), Song Bieu Reservoir (24 million m3), Lanh Ra Reservoir 
(14 million m3), Song Trau Reservoir (32 million m3), and Song Sat Reservoir (69 million m3). 
However, due to drought and climate change, water reserve at 21 reservoirs in the province 
totals 140.6/194.5 million m3 reaching 72.3% of the designed capacity.  
Moreover, several reservoirs have not yet been invested in a synchronous system of secondary 
and tertiary canals such as Song Bieu, Ho Lanh Ra, Ta Ranh, and Tan Giang, freshwater 
reservoirs. Nevertheless, the structure of crops in irrigation areas is mostly arranged not in 
accordance with the design. For example, the rice area is much larger than the designed one so 
that the irrigation water source can be enough for the Winter-Spring crop.  
Production must be stopped in the Summer-Autumn season due to no available irrigation water 
or because it can suffer from frequent drought. In addition, in Ninh Thuan, there is also an 
irrigation system that uses discharged water from Da Nhim Hydroelectric Plant from Lam 
Dong Province (total discharge is 471 million m3), a significant source of additional water for 
the province. Because annual rainfall in Ninh Thuan Province is lowest as compared to the 
country (only 700-800 mm/year in many areas), the water source from Da Nhim System and 
irrigation system using this water source are very important for Ninh Thuan.  
For example, during the severe drought from January to April 2016, Da Nhim Hydropower 
provided about 40 million m3/month to Ninh Thuan Province for drought control. However, 
this needs to be included in the inter-reservoir operation process of the Dong Nai River System 
during drought years. 
To enhance the balance of water resources, Ninh Thuan has also paid attention to connecting 
irrigation works, typically a connection system to bring water from Song Cai Reservoir-Tan 
My Dam to the northern areas of the province including Thanh Son, Ba Rau, Song Trau, and 
Ong Kinh reservoirs by Tan My irrigation-combined pipeline according to Tan My irrigation 
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system adjustment plan; the system connecting Cho Mo reservoir with Ngang Stream to Phuoc 
Trung reservoir; a system connecting Tan Giang reservoir with Song Bieu and Suoi Lon 
reservoirs; and a system connecting Song Than reservoir to the southern reservoirs including 
Lanh Ra, Ta Ranh, and Bau Zon reservoirs, and the Lu River basin sub-regions. 
With a steep, divided terrain, the construction of weirs is also very effective. In the past, Ninh 
Thuan operated 57 weirs built on small stream tributaries to irrigate about 15,000 ha. The 
advantage of small weirs built on small rivers and streams is simple construction techniques 
by just selecting the location of river and stream beds convenient in terms of topography and 
geology. Local materials can be used to build and later solidified with rocks and reinforced 
concrete. Construction investment is therefore low as compared to construction of reservoirs 
or pumping stations.  
If a dam made of local material is damaged during flood season, local people can repair it in 
the next dry season to get water for irrigation. However, the limitation of this type of 
construction is that it has no effect in regulating flow. It can only be used for irrigation when 
there is water during rainy season. Moreover, because such construction works are across rivers 
and streams, it reduces the possibility of flood drainage, which easily causes upstream 
inundation. In recent years, due to upstream forest exploitation, the forest’s ability to flow 
regulated water has been limited, reducing the irrigation effect of the system of weirs. 
Preserving and developing watershed forest, therefore, is critical to the water source of weirs. 
 
 
Figure 3. Ninh Thuan Province’s irrigation works 
(Source: Institute of Water Resources Planning) 
 
General comments about Ninh Thuan 
Crop conversion on rice land and others in Ninh Thuan is developing actively to increase value 
on a unit of cultivated land area and adapt to drought conditions, boosting crop restructuring. 
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Crops selected for conversion are those that are drought-tolerant and require less water than 
rice, which should be consistent with the drought caused by climate change. 
However, crop conversion and intra-sectorial conversion of rice show restrictions in the 
condition of climate change, market trend, and technological competence, For example, maize, 
upon conversion, copes with various market risks. Conversion of upland crops on rice land is 
still at risk of harvest failure due to inundation in abnormal rainfall as result of absence or 
degrading drainage infrastructure of rice fields. Old rice varieties are limited in terms of 
drought and pest tolerance. 
Ninh Thuan has the lowest rainfall nationwide. The dry season lasts longer, but it is difficult 
to reserve water sources during rainy season because of the steep and divided terrain. 
Economical irrigation methods have not been widely applied due to significant investment 
required. 
Based on actual assessment, conversion models with climate adaptation for Ninh Thuan 
province are proposed by the mission as follows: 
i. Model 1: Conversion of flat to high and flat rice land to grass for feeding cattle without 
inundation during rainy season.  
ii. Model 2: Conversion of flat to high and flat rice land without inundation during rainy 
season to plant high-value trees such as grapes, jujube, and green asparagus. 
iii. Model 3: Conversion of flat to high and flat rice land without inundation in rainy 
season into rice-green bean structure. 
iv. Model 4: Conversion of hilly land to plant high-value fruit trees such as grapes, jujube, 
Mongthong durian, mangosteen, green pomelo, rambutan, and Hoa Loc mango. 
v. Model 5: Conversion of drought-risk soil into grass to grow cattle, sheep, and goats. 
 
To effectively do crop conversion, some solutions are proposed as follows: 
i. Actively review the planning and arranging production to gradually reduce the area of 
rice land, speeding up the conversion of low-efficiency rice land, hilly areas, and 
downstream area into upland crops and grass for livestock using less water, but with 
effective results. Rice varieties with short-term and medium-term growing period are 
suggested such as ML202, ML214, TH41, TH6, MT10, VNĐ 95-20, KD18, ML48, 
OM4498, OM4900, OM 3536, OM 2031, and OM6976. Use certified and invigorated 
varieties in combination with “3 decrease and 3 increase” and “1 must 5 decrease” 
application; decrease the amount of seeding varieties under 100-120kg/ha; balance 
fertilizing and prevent over-fertilization; apply Integrated Pest Management; manage 
water in the rice fields according to each growth stage; and proactively irrigate 
according to the alternating wet-dry process to reduce the use of water in rice 
production. 
ii. Continue deploying and applying conversion models adaptable to drought conditions 
such as effective economical irrigation models, intercropping models, and rotational 
crop models. Apply Vietnamese Good Agricultural Practices (VietGAP) production 
to several specific crops such as grapes, jujube, and vegetables. Expand the large field 
production models as planned. 
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iii. Ninh Thuan is a province with a large sandy area, poor fertility, and low water holding 
capacity. Moreover, with complex terrain, and high slopes heavily divided by upside 
downhills and small streams, only 70-80% of the design area of the works are irrigated. 
It is then necessary to increase the source of organic fertilizer and humectants with the 
widespread application of economical watering technology. For some plants, it is 
advisable to apply an economical irrigation technology with fertilizers such as 
asparagus, grapes, jujube, mangoes, and vegetables. Also, the timely drainage of water 
in some areas affected by floods is also essential, which is as important as the supply 
of water for irrigation in converting rice production into cash crops or perennial trees. 
iv. Although lack of water resources and the fragmented terrain with many hills near the 
coast make it more difficult to build connection systems in Ninh Thuan Province than 
in other provinces, these systems are essential for sharing water sources, especially in 
drought conditions. 
v. It is necessary to combine groundwater with surface water for irrigation, especially the 
amount of water reclaimed after irrigation and osmosis from canal systems to aquifers, 
which has not been considered and managed to exploit reasonably. In addition, the 
development and management of small-scale ponds in households and communities 
that store water for irrigation and drought prevention must be considered. For example, 
Binh Thuan need to be guided, although local people have been doing this very 
actively over the years. 
 
3.2.3. Binh Thuan 
Result of crop production and conversion in 2018 
Throughout 2018, the area for planting short-term crops reached 198,330 ha. The cultivated area, 
especially for rice, was approximately 124,550 ha in 2017. The areas of crops that increased sharply 
over time were cassava reaching 29.2 thousand ha, vegetables 8.7 thousand ha, rubber 42 thousand 
ha, especially fruit trees 39 thousand ha, of which dragon fruit accounted for 29,450 ha with a yield 
of 590 thousand tons. The short-term industrial plants currently planted in large areas and suitable 
for crop restructuring on sandy soil were peanut with 2,070 ha and sesame with 5,300 ha. However, 
for numerous reasons, especially low efficiency, some crops with reduced areas were maize and 
cashew. 
The two most outstanding specific products determined in Binh Thuan are dragon fruits and 
post-larvae shrimp, which shall be prioritized. Accordingly, infrastructure investment is 
focused in order to organize dragon fruit production in association with preliminary processing 
and consumption. By 2018, 10,160 ha of dragon fruits were assessed and granted VietGAP 
certificates, shifting their export markets from China to new markets such as India, New 
Zealand, Chile, and Australia. According to the plan, the area of safe dragon fruits as stipulated 
by Good Agricultural Practices standards will reach 50% by 2020 and 70% by 2025. 
Post-larvae shrimp is gradually shifting into large-scale level using modern technologies. The 
Ministry of Agriculture has certified two enterprises in the province as agricultural enterprises 
applying high technology in the field of post-larvae shrimp production. In future, priority will 
be given to the development of brackish shrimp by expanding the concentrated production area 
to make the province with post-larvae shrimp production become a large center for producing 
and supplying high quality post-larvae shrimp to the whole country. The development of parent 
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shrimp production is also being considered as a breakthrough step in proactively supplying 
disease-free parent shrimp sources for production, as well as striving to raise the production 
yield of brackish post-larvae shrimp to about 43 billion by 2020 and 69.5 billion by 2030. 
A high-tech agriculture park in Bac Binh District is under construction with an area of 2,000 
ha because the development of high-tech agricultural production is a main and indispensable 
development direction to enhance the competitiveness of agriculture. The park will focus on 
developing valuable and upland crops adaptable to drought conditions such as vegetables, 
spices (onions, garlic), medicinal plants (aloe vera, cloves), and some tropical fruit plants. 
In implementing the policy of crop restructuring and strengthening joint venture and 
cooperation between farmers and businesses, 4,770 ha (calculated with the cultivated area) 
were converted in 2018 alone. The converted crops were maize (2,221 ha), vegetables, beans 
(889 ha), peanuts (583 ha), sesame (612 ha), watermelon (184 ha), and the rest were other 
crops (mainly grass for husbandry and dragon fruit). The province also piloted the production 
of some promising garlic varieties acclimated from Ly Son Island, combined with economical 
irrigation, which helped reduce production costs by about 9 million VND/ha/4 months of 
production, and profiting 246 million VND/ha with Ly Son garlic and 279 million VND/ha 
with Phan Rang garlic. 
In addition to the conversion of rice land, the actual survey also shows that the conversions on 
arid land, hilly land, and sandy soil are strongly changing. Specifically, Hoa Loc and Taiwan 
mangoes are grown with thousands of hectares on arid and hilly land. Elephant grass and VA06 
are grown on rich soil to feed beef-supplying and breeding cows; White flesh and red flesh 
dragon fruits and Australian mango (E2R2) are grown on red and white sandy soil. 
In converting short-term upland crops (peanuts, vegetables, grasses for husbandry) and fruit trees 
(mangoes, dragon fruits) in Binh Thuan Province, economical irrigation technology was applied 
to adapt to climate change. However, such application in the surveyed area is likely to be counter-
effective because from receiving new technologies, a series of economical irrigation models were 
set up for households. However, due to the absence of a rigorous survey, farmers' economical 
irrigation was rather impulsive rather than complying with specifications. In detail, timely 
irrigation with proper location and volume of water needed for plants were not done by farmers. 
Aside from crop conversion, the intra-sectorial conversion of rice (quantity of sowing rice seed 
and new varieties structure) is slowly changing. The major rice varieties are still ML202, 
ML48, TH6, ML211, and ML214. Although these are short-growth varieties suitable for 
drought conditions, they are weak plants with poor resistance to brown planthoppers, and the 
risk of a bad harvest in the summer-autumn season or in an outbreak of planthoppers is high. 
Moreover, the quantity of sowing seeds in current production practice is still over 180 kg/ha, 
which is also a restriction causing increased costs. 
The situation of the water source and irrigation system in Binh Thuan  
The biggest constraint in agricultural production in Binh Thuan, as well as in other Southern 
Central provinces for a long time, is water. According to the “Binh Thuan irrigation 
development plan for 2011-2020” of the Southern Institute of Water Resources Research 
(2012), there are 283 irrigation works in the province, including 21 reservoirs, 112 weirs, 46 
ponds, 73 canals-sluices, 22 pump stations, and 9 networked channels. The total designed 
irrigation capacity covers 59,000 ha, of which the reservoir and small ponds capacity are 213 
million m3 and 20 million m3, respectively. 
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Figure 4. Binh Thuan province’s irrigation works 
Source: Institute of Water Resources Planning 
 
The most important reservoir system of Binh Thuan includes Quao River reservoir in Ham 
Thuan Bac district with a capacity of 80 million m3 irrigating 8,120 ha; Ca Giay reservoir in 
Bac Binh district with 37 million m3 irrigating 3,965 ha; Long River in Tuy Phong District 
with a capacity of 37 million m3 irrigating 4,260 ha; Phan Dung reservoir with 10.4 million 
m3; Mong River with 34 million m3; Dinh River with 34.5 million m3; and 15 small and 
medium reservoirs with a capacity of less than 10 million m3 (Figure 4). At present, these 
reservoir systems have been upgraded. For example, Quao River reservoir system is capable 
of irrigating 12,000 ha (with additional water from Dan Sach Dam and Dai Ninh Hydropower 
Plant) while the Ca Giay Reservoir System can irrigate 15,700 ha. 
It can be said that because of suitable terrain, Binh Thuan possesses many suitable places to 
build small-scale reservoirs with few tens of millions of cubic meters. The solution to 
supplement water from large reservoirs and rivers from Dong Nai and Lam Dong should be 
exploited thoroughly. It requires inter-provincial water resource coordination in many river 
basins in the region related to many sectors such as hydroelectricity, irrigation, water supply, 
and waterway transport, which are not strictly organized. 
There are 112 weirs in Binh Thuan, most of which have been solidified in quite large-scale 
such as Ba Bau Dam on Ca Ty River designed to irrigate 2,700 ha, Dong Moi Dam on Luy 
river to irrigate 1,200 ha, and Ta Pao Dam on La Nga River to irrigate 20,340 ha. There are 22 
pumping stations in the province with a total designed irrigation capacity of about 14,862 ha. 
In addition, 9 networked canal systems with a length of nearly 200 km including many small 
river basins flowing to the East Sea have been built to divert water from a redundant basin to 
a water shortage basin. It has restricted water shortages during dry season in Bac Binh, Ham 
Tan, Ham Thuan Nam, and Ham Thuan Bac districts. 
In brief, the system of irrigation works is quite good. In 2018, the rice and crop areas irrigated 
was 94,914 ha or 97.5% compared to the plan. The irrigated area particularly for dragon fruits 
and grapes was 18,028 ha or 100% of the plan. However, to supplement water sources to 
21 
 
control drought in the dry season, it has been decided since 2017 to supplement the plan by 
building household water tanks and dig ponds to store water in the drought area. By April 
2019, households registered to build or buy 836 tanks and dig 95 ponds. This effective measure 
needs replication to promote resources among people and take advantage of appropriate natural 
conditions that are well known to local people. 
However, taking advantage of economical irrigation methods such as alternate wetting and 
drying irrigation for rice and drip irrigation for crops and perennial trees remain limited. 
Another noticeable issue is the combined use of underground and surface water for irrigation, 
especially in the amount of water reclaimed after irrigation and osmosis from the canal systems 
to the aquifers, which farmers are taking advantage of during drought season. However, this 
has not been studied and managed to exploit reasonably. 
 
General comments about Binh Thuan  
Conversion of crop structure on rice and other lands in Binh Thuan province is taking place 
positively and contributing to increasing the value per unit of cultivated land and adapting to 
drought conditions. Drought-tolerant crops selected for conversion proved very effective. 
However, intra-sectorial rice conversion is not effective.  
The conversion of upland crops on rice land is potentially at risk of crop failure due to flooding 
as a result of abnormal rains and absence or degraded drainage infrastructure of rice fields. 
Maize and watermelon crops for conversion are at risk in the consumption market. Economical 
irrigation technologies have not been widely applied, thus necessitating the concentration of 
resources in perfecting this technology. 
Conversion models with climate change adaptation for Binh Thuan Province are proposed 
based on survey as follows: 
i. Model 1: Conversion of flat to high and flat rice land without inundation in the rainy 
season into grass for cattle feed.  
ii. Model 2: Conversion of flat to high and flat rice land without inundation in the rainy 
season to plant upland crops in peanut-sesame structure. 
iii. Model 3: Conversion of rich and hilly land to plant fruit trees (mango, banana). 
iv. Model 4: Conversion of rich soil to grass for cattle feed in combination with 
organically planted fruit trees. 
 
IV. Comments and Suggestions  
4.1 General comments for the South Central Coastal region 
4.1.1. Advantage 
i. The South Central Region has diverse natural and climate conditions allowing the 
development of specific agricultural products. The mountainous and midland sub-
regions, accounting for 65% of the natural area of the whole region, have potentials 
for the development of forestry, industrial crops, fruit trees, and cattle raising. The 
delta sub-region is suitable for growing rice and other short-term crops, pigs, and 
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poultry raising, while the coastal sub-region has the potential for combined tourism-
fisheries development. 
ii. There are 261.8 thousand ha of unused land in the region at present, which can be 
exploited for agriculture, forestry, and aquaculture. 
iii. High radiation sources enable to promote the extremely biological potential of plants 
when overcoming water shortage. Numerous hours of being exposed to sunlight and 
little rainfall limit pest and disease development. 
iv. The region has a convenient transport infrastructure that connects main economic 
regions, making possible the formation of a processing industry as a transit area for 
the central highlands and other countries in Southeast Asia. 
4.1.2. Difficulties and shortcomings  
i. Its natural conditions are unfavorable. Most of the soil is low in fertility with limited 
water resources and harsh weather. The rainy season is very short, but the dry season 
lasts up to 8 months and causes widespread drought even if it did not rain in a year. 
ii. Climate change tends to become more severe as rain, flood, drought, wind, and storm 
become complicated, difficult to forecast accurately, and require high cost for control. 
It is forecasted that the area of dry agricultural land in the whole region will be 1,361 
ha by 2020 and 1,489 ha by 2050 (an increase of 128,000 ha or 9.4%), of which 
agricultural production accounts for the largest proportion, 406,000 ha and 907,000 
ha, respectively (an increase of 128,000 ha or 123.4%). 
iii. Although the agricultural sector reaches a good but unstable growth rate due to 
fragmented production and impacts of unfavorable weather, the growth rate of 
production value reached 9.7% in 2006-2010 but reduced to 6.8 %/year in 2011-2017. 
iv. Although the production value structure has changed positively, it is not strong as 
growth is still based on area expansion and natural resource exploitation. Science and 
technology applied in products, added value, and labor productivity are low. 
v. The level of production association is not high especially between production and 
processing and trade between farmers and businesses. Association among provinces is 
also poor. 
vi. Small regional market with low purchasing power also hinders production 
development. 
4.2. Suggestion for adjusting cultivation structure, exploiting the 
advantage of climate in South Central coastal region 
4.2.1. Adjusting the planning of cultivation development, vision to 2025, with the 
orientation to 2030 
According to the general report, “Review and adjustment of the planning of agriculture and 
rural areas in the South Central region to 2025 and vision to 2030 in the context of climate 
change” implemented by the National Institute of Agricultural Planning and Projection in 
2018, the following adjustments regarding cultivation sector should be considered: 
i. Rice: It is to protect the stable rice land fund for 259.48 thousand ha by 2025 (down 
39.55 thousand ha compared to 2016), of which land for wet rice cultivation is 221.85 
23 
 
thousand ha and synchronously applies advanced intensive farming measures. Wet rice 
is only developed in active irrigation area. Convert the entire area without active 
irrigation to plant long-term crops (mainly fruit trees), grass, vegetables, and crops. 
Promote production in large fields to effectively apply the technical package of “1 
must 5 decrease” and mechanization; shift the 3-rice crop model to the 2-rice crop 
model. Use short-term/extreme short-term rice varieties (reduced irrigation for 10-12 
days) and decrease the quantity of seeds for sowing to 80 kg/ha and then to 40 kg/ha. 
ii. Maize: Develop maize as main target for supplying husbandry feed instead of imports. 
Regional provinces are potential maize land, which can be rotationally cultivated on 
rice land and annual crop land in all seasons. The advantage of prices and income of 
farmers should be ensured in expanding maize areas.  
iii. Cassava: It is easy to grow cassava due to its wide adaptability, less soil tolerance, and 
low investment. The potential of hilly land suitable for cassava is still very large, but 
cassava is a plant that easily degrades the soil. Therefore, it should not be planted in 
single-cropping for many years. Measures such as inter-cropping legumes, rotating it 
with other crops by growing other plants after 3-4 years of growing cassava must be 
taken to improve soil fertility. 
iv. Rubber tree: By 2025, the rubber area will be 59,000 ha, down 3,000 ha as a result of 
inefficient conversion, low productivity of rubber land to land for fruit trees, and grass 
for farming, among others. Intensive care of the existing rubber area should be done. 
v. Cashew tree: Its adjusted area as compared to planning is about 40,000 ha by 2025 and 
55,000 ha by 2030. 
vi. Coconut tree: Its area is not increased, but stabilized with 17,000-18,000 ha (mainly 
in Quang Ngai, Binh Dinh, Phu Yen, and Khanh Hoa). Meanwhile, processing for 
increasing added value should receive investments.  
vii. Fruit tree: Broaden the area of growing fruit trees as much as possible on inefficient 
rice land. Plant fruit trees in different seasons to profit and strengthen deep 
preservation and processing technologies for export. As oriented in the whole region’s 
planning, fruit tree areas reach 85,000-90,000 ha, of which 28,000-30,000 ha are 
dragon fruits and include inter-cropping areas. The main fruit trees in other areas 
needing investment include mango, grapes, and jujube based on standard varieties, 
high quality, and disease-free condition combined with the application of economical 
irrigation technology and fertilizer utility. 
viii. Medicinal plants: Medicinal plants are thriving in some provinces, mostly in Quang 
Nam. By 2025, Quang Nam will become the largest medicinal area in the region 
associated with deep processing of medicinal herbs, especially Ngoc Linh ginseng. 
Priority is given to medicinal herbs including Ngoc Linh ginseng, Nam Tra My 
Gynostemma, medicinal Indian mulberry in Tay Giang and Dong Giang, Pilose 
Asiabell root in Tay Giang and Nam Tra My, amomum in Phu Ninh and Phuoc Son, 
dong quai in Nam Tra My, and Anoectochilus in Phuoc Son, Nam Tra My. 
ix. Cattle feed plants: The provinces develop plans and provide support and incentive 
policies for encouraging farmers to grow grass. Convert 7,000-10,000 ha of rice land 
to grow cattle food plants but maintain suitable factors for rice cultivation when 
demanded in such manner suitable to local transport and irrigation conditions in the 
24 
 
locality. Big investment is restricted. It is planned to have about 100,000-200,000 ha 
for cattle feed plants. 
4.2.2. Solutions for cultivation development in South Central region 
i. For natural conditions: South Central region is not advantageous for agricultural 
production development due to sloping terrain, flood, and drought as a result of climate 
change. Therefore, in the coming years, it should focus on developing special and 
drought-tolerant products depending on locality to exploit the advantages of climate 
and tourism. In addition to production, attention should be given to postharvest and 
processing technologies, especially deep processing to increase added value. 
ii. Exploiting the advantages of geographical location and convenient transport: 
Development strategies should be released by the provinces to make South Central 
Region become a center for goods processing, preservation, and trans-shipment 
between central highlands and the Southeastern region.  
iii. Taking advantage of seasonal deviation in the rainy season compared to other 
regions: South Central provinces in higher latitudes have later rainy season than in the 
South (Figure 5). For example, the rainy season in My Tho (Tien Giang) has a period 
of heavy rain lasting from June to October while it lasts in Nha Trang (Khanh Hoa) 
and Quy Nhon (Binh Dinh) from September to December. Therefore, Hoa Loc mango 
grown in Tien Giang are harvested in April to May and in late July to August; harvest 
is later in May to June and August to September in Binh Dinh. This is the advantage 
of natural climate conditions in supplying products to the market when the supply in 
the South has decreased, although local farmers try to provide off-season product when 
market demand has not been met. 
Seasonal deviation in rainy season can also help associate production among regions. 
For example, peanut crop in Binh Dinh is harvested earlier than in Dak Lak. This 
enables farmers in Binh Dinh to provide peanut seeds to Dak Lak farmers for them to 
plant crops starting 1-2 months upon the harvest. Figure 6 shows seasonal deviation in 
rainy season in Quy Nhon (Binh Dinh) in the South Central region compared to Buon 
Ma Thuot (Dak Lak) in the Central Highlands.  
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Figure 5. Seasonal deviation in rainy season in South Central region compared to the South 
and harvest period of Hoa Loc mango  
 
 
Figure 6. Seasonal deviation in rainy season in South Central region compared to Central 
Highlands and peanut plantation time in two regions 
 
Advantages of climate can be researched and applied to fruit trees in creating specialized areas 
for year-round production instead of off-season production, high investment, and low 
productivity. 
iv. Strengthening water sources for production: It can be said that the biggest constraining 
factor in the South Central region is shortage of water. Therefore, a water balance 
solution is significant and decisive. The following solutions are proposed: 
a. The combined use of groundwater and surface water: Up to now, majority of 
irrigation systems serving agriculture have focused on surface water 
exploitation and management, while survey, management, and exploitation 
of underground water belong to the environmental resources sector. 
However, farmers are exploiting groundwater for irrigation, especially the 
amount of water seeping from canals and regaining it after irrigated water 
permeates into the aquifers especially during severe drought periods. There 
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is also a concern that after the solidification of canals, the amount of water 
seeping from canals to the aquifers is not much. This means that farmers 
cannot rely on this source. Even in that case, the amount of water reclaimed 
after irrigation is quite much, especially at the end of water supply canals. 
b. The development of small ponds in farming households and communities is 
also a measure of improving the existing water source in drought conditions 
and reduced investment from State budget. Following the severe drought in 
2016, farmers in many places implemented these works. However, after 
favorable weather conditions in 2017 and 2018, these were neglected and not 
maintained. The local irrigation departments should remind farmers to 
rebuild these small ponds at the end of the rainy season each year to avoid 
the disastrous effects of the dry season the next years, especially El Niño 
years, because long-term weather forecasts remain inaccurate. 
c. Development of canals connecting to irrigation systems: South Central 
provinces are divided by small basins east of Truong Son mountain range 
with coastal plains adjacent to each other receiving water from the basins of 
provinces in Central Highlands. Rainfalls, drought, and floods in these 
basins may vary from one place to another.  Therefore, construction and 
maintenance of canals along the coast connecting irrigation systems for 
sharing water resources during drought or flood will be very helpful. Large-
scale network irrigation systems have been constructed in Binh Thuan and 
Ninh Thuan while small-scale systems were built in Khanh Hoa due to its 
separating basins and plains. Other difficulties in constructing and 
maintaining these systems are landslide and sedimentation because canals 
are located between two water sources. Sometimes, these canals are used 
only for a period when water is plenty in one source, but short in others. The 
management of such systems requires close coordination between irrigation 
and crop production management divisions in a province and inter-provinces 
for a system serving both parties. In addition, sharing water resources in the 
community during drought condition is also important to improve the 
effectiveness of these networked canals. 
 
v. Economical irrigation: Observe the following in testing and replicating economical 
irrigation methods such as alternative wetting and drying for rice, irrigation observed 
in a mini pan, irrigation with a sprinkler, drip irrigation for cash crops and fruit trees, 
and industrial plants:  
a. Economical irrigation technology is applied when there is a limited water 
source, or when plants require fertilizer-application irrigation. It is 
unnecessary to invest in this technology where abundant water exists near 
reservoirs at the head of the main gravity irrigated canals. 
b. To replicate economical irrigation, sharing water sources in the community 
is necessary because the economized amount of water helps downstream 
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inhabitants, but not the economizer, except in irrigating from ponds of 
farming households or in community. 
c. Economic efficiency, including costs of materials, labor, equipment 
depreciation, system guarding, and maintenance are the most important 
issues confronting farmers in applying economical irrigation. Accordingly, 
expensive imported drip irrigation systems are unsuitable in climate and 
operation conditions in Vietnam (degradation, obstruction due to water 
quality, fertilizer, and insecticide) and are being replaced with cheaper 
domestically manufactured ones. Because fertilization is typically a part of 
the economic irrigation system, agricultural material supply companies and 
agents should be encouraged to supply fertilizers appropriate to irrigation 
systems. 
d. Investment in economical irrigation system cannot be applied to small and 
fragmented land parcels. That is why it is necessary to encourage the re-
organization of large-field production on which the same crop is cultivated. 
It needs to be integrated with the government’s One Commune-One Product 
program.  
vi. Promoting drainage capacity: Majority of irrigation systems before were designed to 
serve rice cultivation to supply water for irrigation and for drainage. Upon 
agricultural restructuring, rice land area or some rice crops in most provinces will be 
reduced to shifting to cash crops or fruit trees because drainage for such crops 
becomes as important as water supply. Accordingly, to facilitate agricultural 
restructuring, designing irrigation and drainage systems with appropriate investment 
should be reviewed for regions to undertake crop system conversion. 
vii. Developing climate-related risks maps and adaptation plans in rice production: 
Recently, DCP and CCAFS SEA have collaborated in developing the CS MAP for 
the provinces in the Mekong River Delta. This activity has effectively supported the 
Department and the provinces in developing their own plans for climate adaption on 
rice production management by (i) mapping risks of flood, drought, and salinity 
intrusion throughout the province; and (ii) planning climate adaption in rice 
production for each province and the whole region. This method was tested in late 
2016 and has then been deployed in the 13 provinces in the Mekong River Delta 
since the beginning of 2017. Therefore, it is recommended that MARD and the 
provinces invest in developing CS MAP for the South Central Coast provinces. 
4.2.3. Other recommendations 
Dragon fruits are the main product of Binh Thuan and some Mekong River Delta provinces 
with an export turnover of over USD 1 billion. As there is no research institution responsible 
for this main fruit, a Center for Dragon Fruit Research and Development was established by 
the People’s Committee of Binh Thuan Province. However, due to lack of resources and 
specialists, Binh Thuan’s DARD requested MARD to affiliate the center to the Agricultural 
Science Institute for Southern Coastal Central of Vietnam under the Vietnam Academy of 
Agricultural Sciences for more effective research about dragon fruits. 
APPENDIX 
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Appendix 1: Major soil groups in South Central Coast (41 soil types) 
Source: Agricultural Science Institute for Southern Coastal Central of Vietnam 
 
Appendix 2: Land area according to the fertility level of the 
provinces in the South Central Coast 
Unit: ha 
Local 
Soil fertility levels The total area of 
investigation Low Medium High 
Da Nang 38.477 32.237 8.266 78.980 
Quang Nam 413.960 395.738 146.739 956.436 
Quang Ngai 343.016 95.724 28.667 467.406 
Binh Dinh 398.184 98.606 33.441 530.231 
Phu Yen 209.013 137.593 109.130 455.736 
Khanh Hoa 237.171 134.635 46.179 417.984 
Ninh Thuan 231.722 55.882 13.784 301.388 
Binh Thuan 431.258 157.910 135.953 725.121 
Total area 2.302.801 1.108.325 522.158 3.933.284 
Source: Agricultural Science Institute for Southern Coastal Central of Vietnam 
 
Appendix 3: Area of soil groups according to fertility level in the 
South Central Coast region 
Unit: ha 
4.49%
0.74%0.09%
6.50%
0.02%
8.20%
0.72%
0.40%
59.88%
5.92%
0.94%
0.73%
Sandbanks, sand dunes, sandy soils Salic Fluvisols Thionic Fluvisols
Fluvisols Gleysols and Histosols Acrisols
Red and gray-brown soils of semi-arid regions Luvisols Ferralsols
Humic Acrisols Dystric Gleysols Leptosols
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No. Main soil group 
Assess soil fertility The total 
area of 
investigation Low Medium High 
1 
Sandbanks, sand dunes, 
sandy soils  
82.043 117.029 - 199.072 
2 Salic Fluvisols 2.438 10.652 19.751 32.841 
3 Thionic Fluvisols - 333 3.728 4.061 
4 Fluvisols 51.800 80.723 155.979 288.502 
5 Gleysols and Histosols - - 925 925 
6 Acrisols  290.676 65.672 7.693 364.041 
7 
Red and gray-brown soils 
of semi-arid regions 
24.689 6.930 282 31.902 
8 Luvisols 3.445 11.563 2.809 17.818 
9 Ferralsols 1.788.751 623.331 245.109 2.657.191 
10 Humic Acrisols  1.770 175.204 85.550 262.523 
11 Dystric Gleysols 24.685 16.888 331 41.903 
12 Leptosols 32.502 - - 32.502 
Total erea 2.302.801 1.108.325 522.158 3.933.284 
Proportion (%) of natural area 51,89 24,98 11,77 88,63 
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Appendix 4: The South Central Coast region compared to the whole 
country (2017) 
 Categories Unit 
The whole 
country 
South 
Central 
Coast 
SCC region 
compared 
to the 
whole 
country 
1 Natural area 
1.000ha 
 33.123    4.453,8  13,4 
- Agricultural land  11.527       1.217  10,6 
- Forestry land  14.908       2.415  16,2 
2 Population  1.000 
people 
 93.672       9.313  9,9 
 - In which: Rural   60.858       5.836  9,6 
3 Maize production 
1.000 tons 
    5.132            370  7,2 
4 
Cassava 
production 
  10.341         2.029  19,6 
5 
Sugarcane 
production 
  18.321         3.250  17,7 
6 
Coconut 
production 
  1.472,2            152  10,3 
7 
Cashew 
production 
     210,9              18  8,5 
8 Cows 1.000 
heads 
     5.655         1.269  22,4 
9 Goats, sheep      2.724            356  13,1 
10 
Fishery 
production 
1.000 tons 
     7.225         1.072  14,8 
- 
In which: 
exploited 
     3.389            990  29,2 
Source: Statistical yearbook of the whole country and provinces 2017 
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Appendix 5: Structure of agriculture, forestry, and fisheries in the 
South Central Coast (real price) 
 
 2005 2017 
1. Agriculture  60,8 58,8 
2. Forestry  3,7 3,4 
3. Fishery  35,5 37,8 
Source: Statistical Yearbook of provinces and cities 
 
Appendix 6: The current production situation of some food crops in 
provinces surveyed in the South Central Coast 
Unit: 1,000 ha 
Province 
Rice Maize Cassava Sugarcane Peanut 
2005 2017 2005 2017 2005 2017 2005 2017 2005 2017 
The 
whole 
region 
470,0 549,4 76,0 74,9 80,1 103,1 51,8 57,1 33,3 33,5 
Khanh 
Hoa  
34,8 47,5 5,2 6,6 5,9 4,9 15,4 18,7 0,7 0,6 
Ninh 
Thuan  
17,0 48,4 13,3 12,9 1,4 3,4 1,4 3,4 0,2 0,9 
Binh 
Thuan  
81,5 124,2 22,6 18,2 18,9 
29,2 
4,3 2,2 8,2 5,2 
Source: General Statistics Office, Statistical Yearbooks of provinces, DARD of provinces. 
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Appendix 7: The current production of vegetables, fruit trees, and 
industrial trees in surveyed provinces in the South Central Coast 
Unit: 1,000ha 
Province 
Vegetables Fruit trees Coconut Rubber tree Cashew 
2005 2017 2005 2017 2005 2017 2005 2017 2005 2017 
The 
whole 
region 
52,1 70,6 51,4 82,9 19,6 15,89 18,2 62,8 61,4 31.7 
Khanh 
Hoa  
4,6 5,1 11,6 16,6 2,1 1,91 0 0 3,7 4,8 
Ninh 
Thuan  
3,5 8,4 2,9 5,8 0,1 0,28 0 0,34 4,9 4,3 
Binh 
Thuan  
4,6 8,7 18,2 39,0 0,7 0,57 12,5 42,7 25,2 17,1 
Source: General Statistics Office, Statistical Yearbooks of provinces, DARD of provinces. 
 
Appendix 8: Proposal to adjust land use in the South Central Coast  
Unit: ha 
 Categories 
2016 2025 (+/-) 2016 
compared 
to 2025, 
ha 
Areas 
Structure 
(%) 
Areas 
Structure 
(%) 
1 Natural area 4.454.393 100,0 4.454.393 100,0 0 
1.1 Agricultural 
land 
3.665.320 82,3 3.641.040 81,7 -24.280 
1.2 Growing rice 299.028 6,7 259.480 5,8 -39.548 
1.3 Protection 
forest 
1.097.078 24,6 901.020 20,2 -196.058 
1.4 Special use 
forest 
303.247 6,8 306.900 6,9 3.653 
1.5 Production 
forest 
1.015.082 22,8 1.347.050 30,2 331.968 
1.6 Aquaculture 22.261 0,5 19.780 0,4 -2.481 
1.7 Making salt 6.281 0,1 5.900 0,1 -381 
2 Unused land 261.812 5,9 151.690 3,4 -110.122 
3 Other lands  14,8  14,9  
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Appendix 9:  Proposal in planning crop production in the South 
Central Coast  
Unit: 1,000ha 
No. Area 
Current 
situation 
in 2017 
Zoning 
Degree of 
adjustment 
(+/-) 1000ha 
2020 
(old) 
Adjust 
2025 2030 
1 Rice 549,4 485 475 512 -27 
2 Maize 74,9 70 65 117 -47 
3 Cassava 103,1 110 110 88 22 
4 Sugarcane 57,1 72 72 63 8 
5 Rubber tree 62,8 59 56 79 -20 
6 Cashew 31,8 40 55 61 -21 
7 Fruit tree 82,9 85 90 70 15 
 
Appendix 10:  Proposal for planning food crops in surveyed South 
Central Coast provinces 
Unit: 1,000 ha 
No. Province 
Rice Maize Cassava Sugarcane 
2017 2025 2017 2025 2017 2025 2017 2025 
1 The 
whole 
region 
549,4 485 74,9 70,0 103,1 110 57,1 71,0 
2 Khanh 
Hoa  
47,5 36 6,6 6 4,9 
5 
18,7 25,3 
3 Ninh 
Thuan  
48,4 40 12,9 10 0 0 3,4 2,5 
4 Binh 
Thuan  
124,2 100 18,2 18 
29,2 31 
2,2 1,0 
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Appendix 11:  Proposal for planning industrial crops in surveyed 
South Central Coast provinces 
Unit: 1,000 ha 
No. Province 
Rubber Cashew 
2017 2025 2017 2025 
1 The whole region 62,8 59,0 31.7 40,0 
2 Khanh Hoa  0 0 4,8 5,0 
3 Ninh Thuan  0,34 0 4,3 3,0 
4 Binh Thuan  42,7 42,0 17,1 20,0 
Sources of Annexes 8, 9, 10, and 11: National Institute of Agricultural Planning and Projection, 2018. Report on 
reviewing and adjusting the planning of agriculture and rural areas in the South Central region till 2025 and 
vision to 2030 in the context of climate change. 
 
Appendix 12: Mission list 
Agency/Expert No. Expert’s names 
Independent expert 1 Mr. Nguyen Van Bo, Former Director-General of Department of 
Science Technology and Environment, MARD 
2 Mr. Pham Van Du, Former Deputy Director-General of DCP 
3 Mr. Chu Thai Hoanh, Former Senior Expert of the Stockholm 
International Water Institute (SIWI) 
Department of Crop 
Production 
1 Mr. Le Thanh Tung, Deputy Director of DCP 
2 Ms. Tran Thi My Hanh, DCP Staff 
Research Institutes 1 Mr. Ho Huy Cuong, Director General of Agricultural Science 
Institute for Southern Coastal Central of Vietnam 
CCAFS SEA 
 
2 Nguyen Duc Trung, project staff 
3 Duong Minh Tuan, project staff 
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Appendix 13: Working schedule and survey locations 
Time Work 
7/4/2019 
(Sunday) 
11:00 Some members moved from Hanoi to HCMC (by planes) and  to 
Phan Thiet (by car) 
Evening Staying at Hotel Premium Phan Thiet 
8/4/2019 
(Monday) 
8:00-
12:00 
Working with Binh Thuan DARD on the results of shifting plant 
structure adaptable to climate change. Participants: Phan Van Tan,  
Deputy; Do Van Bao, Manager, Sub-Department of Crop 
Production & Plant Protection), Ngo Minh Trang  
13:30-
17:30 
(i) Surveying Taiwanese Mango planting model (2,800 ha) in 3 
communes Song Binh, Song Luy và Binh Tan-Bac Binh district. 
This is a waste and bad lands before being converted into forestry. 
Mango has developed very well after mango irrigation system. 
Planting 400 trees/ha, investing about 450-500 million VND/3 
years of infrastructure. From the 3rd year, the harvest is about 20-
25 tons/ha. There are growing Hoa Loc sweet mangoes, but poor 
pollination yielded few fruits. Mangoes wrapped in bags to avoid 
fruit flies. (Accompanying with Mr. Huynh Duy Khoi, Agriculture 
manager of the district) 
(ii) Surveying the model of purple-pink flesh dragon fruit: 4,500 
trees (1,700-1,800 trees/ha), garden owner: Le Thi Lien, Binh An 
commune, Bac Binh district. Using  water spray nozzle on the 
pole and 2 sprinklers at the root. 
(iii) Visiting the white flesh dragon fruit model of Ho Van Thuat’s 
household in Binh An commune, Bac Binh district (2.000 trees), 
drip irrigation by using plastic tube (often clogged). Visiting the 
model of growing dragon fruit with lights at the above address.  
Evening Stay at Chau Thanh Hotel-Thap Cham 
9/4/2019 
(Tuesday) 
Morning Working with Ninh Thuan DARD. Participants: Mr. Phan Quang 
Thuu, Deputy Director,  DARD; Mr. Nguyen Le, Manager, Sub-
Department of Crop Production & Plant Protection); Mr. Pham 
Thieu (Branch of Forest Protection); Ms. Nguyen Lac Minh Viet, 
Extension Center; and Ms. Yen (incharge of DARD's science) 
 (i) Survey on models of watering grass, raising cows at Mr. 
Nguyen Van Bich’s household, Phuoc Khanh village, Phuoc 
Thuan commune, Ninh Phuoc district in consultation with 
ASISOV) and implemented by the provincial extension center. 
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Investment support installing irrigation systems using water spray 
nozzle 30%/ ha (no more than 20 million/ha). 
(ii) Visiting the commercial production cooperative headed by its 
director, Mr, Thai Ba Trung, in An Xuan, An Hai commune, Ninh 
Hai district. The cooperative has 40 members with a total area of 8 
ha for growing green asparagus 3-5 times more efficient than 
growing rice. 
(iii) Visiting Mr. Hoang Quy Duong's household growing green 
grapes in An Xuan,  An Hai commune, Ninh Hai district. 
(iv) Visiting old apple orchard in Phuoc Khanh village, Phuoc 
Thuan commune, Ninh Phuoc, Ninh Thuan. 
Evening Staying at Vien Dong Hotel, 15 Tran Hung Dao, Nha Trang 
10/4/2019 
(Wednesday) 
8:00-
10:00 
(i) Working with Khanh Hoa DARD: Mr. Le Ba Ninh,  Deputy 
Director of DARD; Mr. Tran Thien Hung, Deputy manager of 
Sub-Dept of Crop production & Plant protection; Mr. Le Xuan 
Thai, Deputy Manager, Sub-Departmentt of Water Resource; and 
Mr. Do Van Hai, Integrated Planning Department, DARD. 
10:00-
17:30 
(i)  Investigation of green grapefruit garden intercropping with 
green oranges (cam sành) and Tieu mandarin Lai Vung, Area: 1.7 
ha, Mr. Hoang Hon Xiu (Nung ethnic group) and và Thu (wife), 
garden owners in Cam Lam use river water to irrigate crops. After 
4 years, the tree bears fruits but dies after 5-6 years of unknown 
cause. The selling price in the market for self-consumption is from 
15,000 VND - 45,000 VND/ kg depending on the type of fruit.  
Ms. Buoi of the Sub-Department of Crop Production & Plant 
Protection accompanied the owners during investigation. 
(ii) Visiting intensive mango garden irrigated with groundwater. 
Garden owner: Nguyen Van Xuan, Cam Thanh Bac commune, 
Cam Lam district, invested in sprinkler irrigation systems using 
Binh Minh's plastic pipes by placing the tube on top of the tree). 
Each tree costs 250,000 VND (excluding well pumps and main 
pipelines).  
(iii) Mango garden in arid regions converted into sugarcane and 
cassava in Cam Hiep Bac commune, Cam Lam district lack water. 
Mr. Tran Quoc Khanh, an officer of Cam Lam district plant 
protection station, was at the investigation.  
Evening Staying at Navy Hotel, Nha Trang 
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11/4/2019 
(Thursday) 
Moring Moving to Cam Ranh-Da Nang (airplanes)  
Afternoon Meeting of the survey team to prepare a report for the conference 
on April 12, 2019  
Evening Staying at Muong Thanh Hotel, Tam Ky, Quang Nam 
12/4/2019 
(Friday) 
8:00-
12:30 
Conference on reviewing Winter-Spring and preparing for 
Summer-Autumn in the South Central Coast and Central 
Highlands in Tam Ky-Quang Nam chaired by the MARD and the 
People's Committee of Quang Nam province. The mission 
presented the report: “South Central Coast Coastal Agriculture 
Development along the value chain: Findings and suggestions” 
Afternoon Members of the delegation returned to Hanoi and Ho Chi Minh 
City 
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Selected photos from the mission 
 
Converting hilly land to grow Taiwanese mango at Binh Bac district-Binh Thuan 
 
 
Converting rice land to planting lotus in Binh Thuan 
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Lighting systems for dragon fruit in Binh An, Bac Binh-Binh Thuan 
 
 
Sprinkler irrigation system combining original irrigation for dragon fruit in Binh An, Bac Binh-Binh Thuan. 
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Model of converting rice land into green asparagus in An Xuan Trade Production Cooperative –  
An Hai – Ninh Hai- Ninh Thuan 
 
 
 
Model of safe grape production for consumption in Mr. Hoang Quy Duong’s household,  
An Xuan Village, An Hai Commune, Ninh Hai, Ninh Thuan 
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Apple model in Phuoc Khanh Village, Phuoc Thuan Commune, Ninh Phuoc, Ninh Thuan 
 
 
Model of old apple garden in Phuoc Khanh Village, Phuoc Thuan Commune,  
Ninh Phuoc, Ninh Thuan 
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Green skin grapefruit died after 4 years of harvest in Mr. Hoang Hon Xiu’s household  
(Nung ethnic group), Cam Lam, Khanh Hoa. 
 
 
Model of growing Taiwanese mango combined sprinkler and root irrigation and fertilization in  
Mr. Nguyen Van Xuan household, Cam Thanh Bac commune, Cam Lam district, Khanh Hoa. 
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Department of Agriculture and Rural Development of Binh Thuan 
 
 
Department of Agriculture and Rural Development of Ninh Thuan 
 
44 
 
 
Working with the Department of Agriculture and Rural Development of Khanh Hoa 
 
 
The mission at the Conference on reviewing Winter-Spring and preparing for Summer-
Autumn in the South Central and Central Highlands in Tam Ky-Quang Nam on 12 April 
2019. 
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